Intracellular delivery of drugs by liposomes containing P0 glycoprotein from peripheral nerve myelin into human M21 melanoma cells.
The effect of P0 protein (a cell adhesion molecule from avian peripheral nerve myelin) on the rate of interaction of liposomes with human M21 melanoma cells was investigated. Liposome uptake by the cells was quantitated using radioactive lipids and liposome-entrapped drugs under various conditions. Liposomes containing P0 protein and [14C]dipalmitoylphosphatidylcholine:cholesterol (10:1 molar ratio) had an interaction rate with M21 cells three times higher than control vesicles of the same lipid composition but without the protein after incubation at 37 or 4 degrees C. The presence of P0 protein could be detected on the surface of melanoma cells by immunofluorescence after incubation. Binding to the cell surface and endocytosis of P0 liposomes was suggested from the sensitivity of cell-associated proteoliposomes to trypsin, metabolic inhibitors, and low temperature. Liposomal encapsulation highly increased the association of model compounds [( 3H]methotrexate and [3H]inulin) with cells. The proteoliposomes appeared to be leaky in the incubation medium, which led to the delivery of a lower amount of drug into cells than could be expected from their initial drug content. The results suggest that the attachment of liposomes to the cell surface can increase their drug delivery potential, because the binding triggers endocytic processes or a juxtapositional temporary permeability increase of liposome and cellular membrane that can lead to the uptake of drug from liposomes.